From FinisherSC to Meta-FinisherSC : Tools to Upgrade de novo
Assemblies Using Long Reads

Ka-Kit Lam’, Richard Hall?, Asif Khalak3, Kurt LaButti¢, Lior Pachter!, David Tse®?
'Department of EECS, UC Berkeley; 2Joint Genome Institute; 3Pacific Biosciences; “Department of Electrical Engineering, Stanford University

FinisherSC Meta-FinisherSC-LongRead Meta-FinisherSC-MixedRead

o | | | i * In metagenomics shot-gun sequencing, genomes exist * |t is common to have multiple data sources (short reads
° . . . .
Long read data are trimmed and/or thrown away with diverse abundances and some genomes are very and long reads) when performing metagenomics
. I 1 . - - - ° [} ° .
Can we improve the data efficiency of state-of-the-art long * Mis-assemblies are common and assemblies tend to be * Can we improve state-of-the-art de novo assembly
read de nov? as?sembly pipelines for single genome shot- fragmented. oipelines for metagenomics shot-gun sequencing to
gun sequencing : « Can we improve state-of-the-art long read de novo seamlessly utilize all these data in a data-efficient
assembly pipelines for metagenomics shot-gun manner?
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Experimental evaluation results. (a,b) : Pedobacter heparinus DSM 2366 (long reads from JGlI) (c, d, e) : Escherichia identitv i . .
coli MG 1655, Meiothermus ruber DSM 1279, Pedobacter heparinus DSM 2366 (real long reads supporting the HGAP ;enill:aern:eegloenr;’ a\:](ljntwo C. Number Of mls-assemblles
publication). difficile at ~97% identity Results on synthetic data:
e Test on sca Ia bl I |ty across the genome Synthetic genomes and reads
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We run FinisherSC with the option of using 20 threads (-par 20) on a server computer. The server computer is Number Of mls-assemblles Eg. b & * ¢ ¢
equipped with 64 cores of CPU at clock rate of 2.4-3.3GHz and 512GB of RAM. IVI h d LR fasta : raw reads (Mis- Ground _A_: B —C '_|_D_|—
et O S LC.fasta : output from HGAP §s§emblies truth
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FinisherSC utilizes all the raw reads to perform re-layout. l Future work:
. Repeat-aware : Error correction LC.fasta M-Fixer: mFixed.fasta A-Slitter: abun.fasta 1) Incorporate mate-pairs in the pipeline
ini : i cleaned_reads.fasta Fixing misassemblies . - 2) Scale up the system by MapReduce
FinisherSC resc?lves repeats through operations on string l leaned_reads.fast 5 Merge contigs 3) Design a unifying graph structure that can neatly combine all data sources
graphs. Extensions (X-phaser a.nd T-solver) resc?lve more ‘ Celera Assembler 4) Mathematically prove the performance guarantee of various components in the system
complex repeats through multiple sequence alighment and 1. Fix contigs by detecting abnormal 1. Capture tf(\je structure hof contigs by forming a
copy count estimation. contigs.fasta wrapping formed by adaptor-skipped reads contig-read string grap
A e 2. Fix contigs by detecting abnormal coverage 2. Perform graph transformation AC k n OW I e d g e m e n t
e Scalable : _)l FinisherSC change 3. Identify repeats by detecting localized graph
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alignment. significant match in abundance discussion.
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